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(54) Coordinate Input stylus 

(57) A stylus for use in a coordinate Input system 
(e.g. digitizer tablet system] includes a finger wheel. 
The degree of rotation of the finger wheel by the user 
determines the extent to which a chosen graphical 
parameter (e.g. line thickness, color, shading, gray 
scale, etc.) is varied. Thus, a user can easily vary the 
graphical parameter while drawing by merely rotating 
the finger wheel about its fixed rotational axis. Prefera- 



bly, rotation of the wheel causes an intermediate gear 
wheel with teeth thereon to rotate which in turn causes 
a potentiometer to detect the degree of rotation of the 
finger wheel. In alternative embodiments of this inven- 
tion, a touchpad for inputting finger position and/or fin- 
ger pressure information may be provided on the side of 
the stylus instead of the finger wheel. 
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Description 

[0001 ] TTiis invention relates to a stylus device for use 
with a digitizer or other coordinate input system. More 
particularly, this invention relates to a pointing stylus 
including a rotatable side wheel, wherein manipulation 
and rotation of the side wheel enables the user to vary 
a graphical or control parameter {e.g. line thickness, 
color, pen-stroke, shading, line texture, etc.) of an image 
being drawn via the coordinate input system. Other pos- 
sible uses include scrolling in text documents with the 
finger wheel, navigation in a third dimension of a 3D 
space, zooming in and out of a document or graphical 
representation, and the like. In certain embodiments, a 
touchpad may replace the finger wheel on the side of 
the stylus. 

BACKGROUND OF THE IMVgMTlOfy 

[0002] Pointers for use in conjunction with coordinate 20 
input systems are known in the art. For example, see 
U.S. Patent Nos. 5.731.807; 5.028,745; 5,061,828; 
5.109.141 ; 5,055.831 ; and 5.004,871 . the disclosures of 
which are hereby incorporated herein by reference. 
These pointers may be used in conjunction with coordi- 25 
nate input systems, such as digitizer systems. 
[0003] US. Patent No. 5,731 ,807 discloses a mouse 
for inputting coordinate data into a coordinate input sys- 
tem. Unfortunately, some users of graphics tablets dis- 
like mouse devices and prefer stylus-like devices for 30 
drawing because of their aesthetic feel. 
[0004] U.S. Patent No. 5,004.871 discloses stylus hav- 
ing a pressure sensitive side switch which protrudes 
outwardly from a housing at an angle which is trans- 
verse to the housing. The magnitude of force (i.e. pres- 3S 
sure) applied to the switch determines the signal which 
is output by the stylus. Unfortunately, the transverse 
alignment of the switch relative to the housing in the 
'871 patent, and the switch's transverse movement rela- 
tive to the housing's axis, are undesirable. The trans- 40 
verse extension or protrusion of the switch renders it 
susceptible to damage, and furthermore it is difficult for 
some users to accurately adjust transverse finger pres- 
sure while writing {e.g. drawing) with the stylus. In sum, 
the requirement for accurate and adjustable transverse 45 
finger pressure during drawing strokes is undesirable 
and difficult to achieve, as is the requirement for trans- 
verse protrusion of a stylus side switch. It wouki be 
desirable if these characteristfcs could be eliminated. 
[0005] U.S. Patent Na 5.109.141 discloses a digrtizer so 
stylus including a switch moveable along the side of the 
housing, and wherein the switch retains the position it is 
moved to after it is released by the user. The switch in 
the '141 patent is movable along the housing side paral- 
lel to a longitudinal axis of the housing. These features ss 
of the '141 skJe switch are undesirable. Firstly, it is unde- 
sirable to have to move a switch along the side of a 
housing while drawing. Second, it is undesirable to have 



a side switch that is moveable along the housing side 
parallel to a longitudinal axis of the housing because the 
requirement for such movement during drawing or 
stroke movement is undesirable, and requires sliding 
5 finger movements which do not adequately simulate air 
brush use and which are often not desirable during 
stroke movement of the stylus. 
[0006] It shouki be apparent that there exists a need 
in the art for a stylus which can simulate air-brush 
10 usage, wherein the stylus includes a finger input device 
(e.g. finger wheel or touchpad) that can be easily used 
during drawing stokes, and where the finger manipulat- 
able input device (i) does not protrude transversely rela- 
tive to the stylus housing, (ii) does not require 
IS transverse device movement, (iii) does not require slid- 
ing device movement parallel to the stylus' longitudinal 
axis, and (iv) does not require device or switch move- 
ment along a skle of the housing. 
[0007] It Is a purpose of this invention to fulfill the 
above described needs in the art, as well as other 
needs which will become apparent to the skilled artisan 
from the following detailed description of certain embod- 
iments of this invention. 

SUMMARY OF THg INVFMTinM 

[0008] Generally speaking, this invention fulfills the 
above<lescribed needs in the art by providing a stylus 
for use in a digitizer coordinate input system, the stylus 
comprising: 

a housing; 

electronic circuitry disposed within the housing; 
a rotatable finger wheel or dial that is rotatable 
about a central axis by a user, wherein a degree to 
which the finger wheel is rotated determines the 
extent to which a control or graphical parameter uti- 
lized by the digitizer coordinate input system is var- 
ied; 

the finger wheel including a plurality of teeth 
defined in a peripheral portion thereof; 
a gear wheel Including a first set of gear wheel teeth 
for meshing with the teeth of the finger wheel and a 
second set of gear teeth for meshing with con-e- 
sponding teeth on a potentiometer so that the 
potentiometer detects the degree to which the fin- 
ger wheel Is rotated and causes the parameter to 
be varied as a function thereof; and 
wherein the first set of teeth on the gear wheel 
defines a peripheral portion having a different or 
smaller diameter than a peripheral portion of the 
second set of teeth on the gear wheel. 

[0009] This Invention further fulfills the above- 
described needs in the art by providing a stylus com- 
prising: 

a housing; 
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Figure 8 is a top plan view of a stylus including a 
touch sensitive finger coordinate input pad or area 
according to yet another embodiment of this inven- 
tion. 

s Rgure 9 is a side plan view of the Rgure 8 stylus. 
Figure 10 is a front view of the Figure 8 stylus, illus- 
trating that the touch sensitive finger area of the 
Rgure 8 stylus is substantially level with, and does 
not stick up from, the stylus' housing. 
10 Rgure 1 1 (a) is a rear view of the Figure 8 stylus. 

Rgure 11 (b) Is a schematic diagram of a touch pad 
which may be used in conjunction with the Rg. 8-10 
embodiment of this invention. 
Rgure 11(c) is a schematic diagram of another 
15 touch pad which may be used in conjunction with 
the Fig. 8-10 embodiment of this invention. 
Rgure 12 is a schematic diagram illustrating a digi- 
tizer tablet system, the styli of all embodiments 
herein being useable in conjunction with the digi- 
20 tizer tablet coordinate input system of Rgure 1 2. 

Rgure 13 is a circuit diagram illustrating circuitry, 
including a tuning circuit and a potentiometer in a 
stylus according to any embodiment of this inven- 
tion. 

25 Rgure 1 4 is a side partial cross sectional view of an 
airbrush simulating stylus including a finger wheel 
according to the Rgure 1 embodiment of this inven- 
tion, showing the interior of the stylus in more detail 
than in Rgure 1 . 
30 Rgure 1 5 is a front cross sectional view of the Rg- 
ure 14 stylus taken along sectional line 15-15 
shown in Figure 14. 

Rgure 16 is a front cross sectional view of the Rg- 
ure 14 stylus taken along sectional line 16-16 
35 shown In Figure 14. 

Rgure 17 is a front cross sectional view of the Fig- 
ure 14 stylus taken along the sectional line 17-17 
shown in Figure 14. 

Rgure 18 is a rear plan view of the finger wheel of 
40 the Figure 1 4-1 7 embodiment of this invention. 

Rgure 19 is a side elevational view of the finger 
wheel of Figure 18. 

Rgure 20 is a front cross sectional view of the finger 
wheel of Figures 14-19. 



a printed circuit board including at least one sub- 
stantially flat surface disposed inside of the hous- 
ing, the printed circuit board having at least one 
chip mounted thereon and the one flat surface of 
the printed circuit board defining a plane; 
a button disposed on a side of the stylus, the button 
being pressable inward along a button axis toward 
a longitudinal axis of the stylus in order to cause the 
stylus to output data indicative of a change in status 
of the button, and wherein the button axis and the 
longitudinal axis of the stylus are substantially per- 
pendicular to one another; and 
wherein the button axis is substantially parallel to 
the plane of tiie printed drcuit board. 

[0010] This invention furttier fulfills ttie above- 
described needs in the art by providing a stylus for use 
in a coordinate input system, tiie stylus Including a 
touch sensitive area having no moving parts exposed 
for manipulation by a user, wherein the touch sensitive 
area enables a user to adjust a graphical parameter of 
an image being drawn by varying tiie user's finger posi- 
tion or the finger's pressure applied in the touch sensi- 
tive area In certain embodiments, the touch sensitive 
area on the stylus may be implemented such that it 
measures finger position in tiie area and/or finger pres- 
sure applied in the area. The combination of sensing 
both finger position and pressure in the toudi sensitive 
area would enable a user to manipulate two degrees of 
freedom with the touch sensitive area or side pad. 
[001 1 ] This invention will now be described with refer- 
ence to certain embodiments thereof as illustrated in 
the following drawings. 

IN THE PRAWINQS 
[0012] 

Figure 1 is a side partial cross sectional view of an 
airbrush-simulating stylus including a finger wheel 
according to an embodiment of this invention. 
Figure 2 is a side plan view of the airbrush-simulat- 
ing stylus of Rgure 1. 

Figures 3(a) through 3G) are front cross sectional 
views of the Rg. 1 stylus taken along the corre- 45 
spending sectional lines shown in Figure 2. 
Figure 4 is a top plan view of a stylus including a fin- 
ger wheel according to anotiier embodiment of this 
invention, this embodiment being elongated in 
design. so 
Figure 5 is a side plan view of the stylus of the Fig- 
ure 4 embodiment. 

Figure 6 is a front view of the Figure 4 stylus, show- 
ing tiie finger wheel sticking up slightly relative to 
the stylus' housing. ss 
Figure 7 is a rear view of the Rgure 4 stylus, show- 
ing a conventional on/off switch sticking up slightiy 
relative to the stylus' housing. 



DETAILED DESCRIPTION OF CERTAIN EMBODI- 
MENTS OF THIS INVENTION 

[001 3] Referring now more particularly to tiie accom- 
pany! ng drawings in which like reference numerals indi- 
cate like parts throughout tiie several views. 
[0014] Figures 1-3 show stylus 1 which simulates an 
airbrush according to an embodiment of this invention. 
Stylus 1 is not perfectiy elongated in shape, but instead 
includes protruding grip area 3 which enables the stylus 
to simulate tiie shape of an airbrush. Stylus 1 includes 
hollow housing 5. rotatable finger wheel or dial 7 for 
inputting variable data depending upon the amount or 
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degree to which the wheel is adjusted, on/off data input 
switch 9, pressure sensitive stylus tip 1 1 for contacting 
the tablet, longitudinal stylus axis 12. pressure sensing 
device 13 for sensing the amount of pressure the user 
applies to the stylus against the tablet via tip 11, inter- 
mediate gear wheel 15, rotary potentiometer 17 for 
sensing the angular degree to which finger wheel 7 is 
adjusted or rotated, main processing chip 19, printed 
circuit board 21 including at least one flat surface that 
defines a plane, trimmers 23. eraser assembly 25, 
eraser tip 27, and eraser pressure sensor 29. As illus- 
trated, housing 5 includes an aperture or slit defined 
therein for allowing an upper portion of wheel 7 to pro- 
trude outwardly from tiie interior of housing 5 through 
the aperture or slit thereby causing tfie protruding por- 
tion of the wheel 7 to be exposed so that the user can 
touch H to cause wheel 7 to rotate about fixed wheel 
axis 31. In certain embodiments, wheel 7 is only permit- 
ted to rotate In one direction about axis 31 from Its orig- 
inal neutral position (i.e. from a predetermined position) 
and then back to its neutral position, although bi-direc- 
tional rotation relative to a predetermined position is 
possible in alternative embodiments. 
[001 5] Finger wheel 7 is mounted within housing 5 so 
as to be rotatable about fixed axis 31 . A user of stylus 1 
may use his/her finger (e.g. index finger) to manipulate 
wheel 7 so as to rotate it about axis 31 while draw- 
ing/writing. The periphery of wheel 7 is also in operative 
communication (e.g. contacting) witii rotatable gear 
wheel 15. Gear wheel 15 is mounted within housing 5 
so as to be rotatable about stationary axis 33. Gear 
wheel 15 is in operative communication (e.g. contact- 
ing) with both finger wheel 7 and potentiometer 17. 
Rotary potentiometer 17 determines how far (i.e. to 
what degree) gear wheel is rotates and thus to what 
degree tiie user has manipulated or rotated wheel 7. 
Thus, when the user rotates finger wheel 7 (either clock- 
wise or counterclockwise) about axis 31. ttie rotation of 
wheel 7 causes gear wheel 15 to rotate in the opposite 
direction. Potentiometer 17 detects the degree of rota- 
tion of wheel 15 and thus can determine tfie degree or 
amount of rotation of finger wheel 7 caused by the user. 
Potentiometer 17. in combination with other circuitry in 
the stylus, then causes the stylus to output an electro- 
magnetic wave signal to the tablet (or computer) indicat- 
ing how far wheel 7 was detected to have been rotated. 
The amount or degree of rotation determines how much 
a chosen graphical parameter is varied. 
[001 6] Thus, tfie user can rotate finger wheel 7 so as 
to continually adjust graphics or control parameter data 
such as. for example, the thickness of tiie line/sfroke 
being drawn, the shading of the line/stroke being drawn, 
the color of ttie line/stroke being drawn, the texture of 
the line/sti'oke being drawn, the density of the 
line/sfroke being drawn, and/or the type of brush or sty- 
lus being simulated in the drawing of ttie line/stroke 
being drawn. In other words, wheel 7 is not an on/off 
switch, but is a variably rotatable wheel which can 



cause ttie stylus to output a plurality of different signals 
or levels dependent upon ttie direction and/or angular 
degree to whfch wheel 7 is rotated about axis 31 . These 
different signals may be used to continually vary or 
5 adjust any of a plurality of parameters by different 
amounts while writing/drawing, including ttiose listed 
above. 

[0017] For example, if line ttiickness is the graphics 
parameter chosen to be adjusted by finger wheel 7, a 
10 line of a first ttiickness may be drawn via ttie tablet on a 
display by ttie stylus in a coordinate input system if 
wheel 7 is rotated ten degrees clockwise about axis 31 
from a predetermined initial position, a line of a second 
ttiickness drawn if wheel 7 is rotated by twelve degrees 
IS clockwise about axis 31. a line of a ttiiid thickness 
drawn if wheel 7 is rotated by fourteen degrees clock- 
wise about axis 31, and so on. Also, a line of varying 
ttiickness may be drawn if ttie user rotates wheel 7 while 
drawing the line. 
20 [0018] In certain embodiments, ttie image parameter 
(e.g. line width, gray scale, color, etc.) to be altered or 
adjusted by finger wheel 7 is varied in a manner/amount 
as a linear function of ttie degree of rotation of wheel 7. 
For example, the wiqftti of ttie line being drawn by stylus 
2S 1 may increase a given amount (e.g. 0.1 mm) on a cor- 
responding LCD display saeen for every angular 
degree of rotation that wheel 7 is rotated from its origin 
about axis 31. In ottier embodiments of ttiis invention, 
ttie parameter to be adjusted by wheel 7 may be varied 
30 in a nonlinear manner witfi respect to ttie degree of 
wheel 7 rotation. In a non-linear example, ttie amount of 
increase for line ttiickness may be a first amount (e.g. 
0.10 mm) for ttie first angular degree of wheel 7 rotation 
about axis 31 , a second greater amount (e.g. 0.125 mm 
35 for a total increase of 0.225 mm) for the next angular 
degree of wheel 7 rotation, a ttiird amount (e.g. 0.150 
mm for a total ttiickness increase of 0.375 mm) for ttiree 
angular degrees of rotation, etc. 
[0019] In certain embodiments, wheel/dial 7 is not 
40 biased in any direction by any type of spring or ttie like, 
and requires user manipulation to rotate ttie wheel to 
and from all rotational positions. In alternative embodi- 
ments, finger wheel 7 may be biased toward a neutral or 
zero degree position (i.e. predetermined position). It 
45 may be biased to this position by a biasing spring, or 
any other type of basing device. Thus, if ttie user rotates 
wheel 7 about axis 31 five degrees from the original or 
neutral position counterclockwise, the wheel 7 will auto- 
matically rotate back to the neutral position when ttie 
50 user lets go (i.e. releases) wheel 7 due to ttie biasing 
effect. Wheel 7 is biased in a manner such ttiat it will 
rotate back about axis 31 to the neutral position from 
any position when the user releases or lets go of ttie 
wheel. Thus, when line width is tfie parameter to be var- 
55 ied by wheel 7. the stylus will output a signal indicating 
a given line width to be drawn when wheel 7 is in ttie 
neutral position. When wheel 7 is rotated about axis 31 
in one direction the line widtti will get progressively 
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smaller depending upon the degree of rotation so that 
the user can continuously vary the line width by varying 
the rotational position of wheel 7. When the user 
releases wheel 7. it will rotate t>ack to the neutral posi- 
tion and the line width will go t^ck to the given line 5 
width. However, when the user rotates wheel 7 about 
axis 31 In the other direction, the potentiometer will 
cause the stylus to output a signal instructing the sys- 
tem that the line width is to increase, and the line width 
of the image being drawn will progressively increase w 
depending upon the degree of rotation. In a similar man- 
ner, when the user releases wheel 7, it is biased so as 
to rotate back to its original or neutral position and the 
line width will thus return to the aforesaid .given" width. 
The user can set or program the „neutrar position line 15 
width to any of a variety of different thicknesses. Alter- 
natively, the wheel 7 only rotatabte in one direction from 
its predetermined neutral position. 
[0020] In certain preferred embodiments mentioned 
above, the finger wheel is not spring loaded or biased in 20 
any manner. In such embodiments, when rotated so 
that the protruding surfece of the wheel is rotated all the 
way to its furthest position in one direction (e.g. all the 
way counterclockwise in Rgure 1), it will report a signal 
indicative of zero levels when at this predetermined 25 
position, and when the wheel is rotated ail the way in the 
opposite direction, it will report a full number of levels. At 
rotational positions therebetween, the number of levels 
reported to the digitizer system by the stylus Is a func- 
tion of the rotational or radial angular position of the fin- 30 
ger wheel relative to its zero-level predetermined 
position. 

[0021 ] It is noted that in preferred embodiments, finger 
wheel 7 has a circular periphery which extends 360 
degrees about axis 31 so as to form substantially a 35 
complete circle thereabout. It is noted that in certain 
embodiments, the upper section of the wheel for contact 
with finger(8) of the user may be rubber-coated 123 
(see Fig. 20) for improved control by f inger(s). while the 
lower portion (from about 120-130 angular degrees 40 
about axis 31) has gear teeth 101 for interacting with the 
geanivheel and Is thus not rubber-coated. However, this 
need not be the case in all embodiments. Wheel 7 in 
certain embodiments may have only a partially circular 
periphery that extends less than 360 degrees about axis 45 
31. For example, wheel 7 may take the shape of a half- 
pie (i.e. half-circle) or three quarters (I.e. 270 ) of a pie 
in certain embodiments while still being refen'ed to as a 
.wheel" 7. Also, the periphery of wheel 7 need not be 
continuous about axis 31 . 50 
[0022] In certain embodiments wheel/dial 7 is circular, 
although that it may take the form of other shapes such 
as oval, triangular, etc. Additionally, as shown in Figs. 
18-20. wheel/dial 7 need simply be rotatable about a 
central axis 31, and need not be perfectly circular or ss 
have equal thicknesses throughout to be a „wheer or 
„diar in accordance with this invention. The require- 
ments for .wheel" or .xliai" 7 is that it be rotatable In 



some manner about an axis (e.g. 31) in order to Input 
variable data so as to adjust a parameter of an image 
being drawn by the stylus. 

[0023] Still referring to the Fig. 1 -3 embodiment, stylus 
1 may include circuit board 21 positioned within housing 
5 for the purpose of supporting numerous electronic 
chips (e.g. 19) and other circuitry utilized by the stylus. 
For example, as disclosed In U.S. Patent No. 5,028,745, 
incorporated herein by reference, the stylus may include 
a tuning circuit mounted therein, including a coil and 
capacitor (see Rgure 13). so that the stylus does not 
require batteries and does not require a cord to connect 
the stylus to the tablet Thus, stylus 1 in certain embod- 
iments Includes a tuning circuit and is not connected to 
the corresponding tablet in any way. Eraser system 25 
may also be provided in optional embodiments. Stilt fur- 
ther, conventional on/off switch 9 may also be provided 
so as to simulate mouse .clicks" or other functionality in 
certain embodiments. Thus, while switch 9 has only two 
states in certain embodiments, (i.e. on and off), finger 
wheel 7 has a plurality of potential states equal to the 
number of potential angular positions that wheel 7 may 
be manipulated to Wheel 7 is also positioned in certain 
emtKXjIments. as illustrated in Figs. 1-3. so that rota- 
tional axis 31 is substantially perpendicular to the elon- 
gated axis 12 of the stylus and also to the axis of eraser 
tip 27. However, it is envisioned that axis 31 may be 
moved ninety degrees from its illustrated position so 
that It would be substantially parallel to the axis 1 2 of the 
stylus and to the axis of eraser tip 27. and thus wheel 7 
would be rotated by a finger of the user moving back 
and forth across the housing. 
[0024] Figures 4-7 illustrate another embodiment of 
this invention including elongated stylus 41 which has 
finger wheel. Stylus 41 includes an elongated housing 
43 which houses the elements discussed and illustrated 
above with regard to the Fig. 1-3 embodiment of this 
invention, which operate in the same manner described 
and shown above. Housing 41 does not include an air- 
brush simulating grip portion 3. This embodiment also 
does not Include a geanwheel due to the size of the 
housing. Finger wheel 7 is directly mounted on the 
rotary axis of the rotary potentiometer 1 7. Mechanically, 
there is reduced play between gears, and the design 
allows components to fit in the housing. 
[0025] Figures 8-11 illustrate yet another embodiment 
of this invention, where stylus 44 includes elongated 
housing 45. This embodiment, like the Fig. 4 embodi- 
ment, may or may not include an airbrush simulating 
grip portion 3. However, the Fig. 8-11 embodiment of 
this Invention does not include a finger wheel, but 
Instead Includes touch sensitive surface area 51 (i.e. 
touchpad) surrounded or outlined by ridge 53 about its 
periphery or outer area. Upwardly protruding fixed rklge 
53 Is for the purpose of providing tactile feedback to the 
user of finger position so that the user can tell where 
his/her finger Is on the stylus relative to touch sensitive 
area 51. In certain embodiments the touch sensitive 
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area may also be sensitive {e.g. via pressure sensitive 
area or switch 52 positioned underneath the touchpad 
surface 51, or via any other type of pressure sensitive 
device associated with touchpad 51) to how much pres- 
sure the user applies In the area 51 with his/her fin- 5 
Qer{s). Thus, area 51 may be sensitive to the position of 
a finger within the area and/or the amount of pressure 
applied by the finger(s) in the area. Touchpad 51 may 
detect finger position in either one dimension (e.g. x 
dimension) in area 51 , or alternatively may detect finger ,0 
location In two lateral dimensions (e.g. x and y). or alter- 
natively may detect finger location in the x and y dimen- 
sions and also pressure or finger position in the 
perpendicular z dimension. Each different position/^)res- 
sure in each of these dimensions causes the stylus to 75 
send a different level of detection back to the tablet sys- 
tem, with each level of detection differently affecting or 
adjusting the parameter to be varied in the image being 
written/drawn. The Image parameter may be varied 
either linearly or non-linearly as a function of finger post- 20 
tion and/or pressure. 

[0026J Touch sensitive area 51 may detect the lateral 
position of a finger of the user thereon by way of known 
capadtive touch detection technology, the surface of the 
touchpad Including a matrix of membrane switches 2S 
closeable via finger presence to connect a pair of con- 
ductors, piezoelectric sensing technology, optical sens- 
ing technology, surface acoustic wave sensing 
technology, resistive touch detection membrane tech- 
nology, infrared (IR) sensitive technology, or any other 30 
known touch or heat sensitive technology For example, 
touch sensitive area or touchpad 51 for detecting physi- 
cal contact by a finger of a user may include touch sen- 
sitive and/or pressure sensitive technology disclosed In 
any of U.S. Patent Nos. 4.739,299, 4,489,302 as 
4.314.277, 5.292.837. 5.543.589. 5.231.380 
4.302.011, 4.430.917. 4.391.746. 4.071 .691 ! 
5,327,161. and 5,666.1 13, the disclosures of which are 
hereby Incorporated herein by reference. The processor 
75 in the tablet system or a processor in the stylus Itself 4o 
Interprets pad touches by fingers of the user, and inter- 
prets finger location in area 51 and/or pressure applied 
in area 51 by finger. The output of sensors of touchpad 
51 are typically analog signals representing the location 
and/or pressure of a finger in area 51. but may be 45 
quickly converted to digital signals indicative of same, 
and the touch input signals indicating position and/or 
pressure on touchpad 51 may be sent from the stylus to 
the tablet in eltiier digital or analog form. 
[0027] In certain embodiments of tills invention, the so 
surface of touchpad 51 may be glass, polymer, rubber, 
or other similar material and may be coated with 
Teflon"* or some otiner low friction substance to make 
sliding over tfie surface as easy as possible. The touch 
sensing devices in area 51 may be continuous, or the ss 
surface may be divided Into regions acting as switches, 
or sensing of finger position may be made by any com- 
bination tiiereof. 



[0028] The position of a user's finger within area 51 is 
detected and determines how much the graphical 
parameter is adjusted. For example, tiie thickness of a 
line being drawn may be Increased as the position of tfie 
user's finger in area 51 gets closer to the tip of the stylus 
wittiing area 51 , and may get thinner as tfie user's finger 
gets closer to ttie eraser end of the stylus in area 51. 
Exemplary image control or graphical parameters which 
may be varied Ijy area 51 include those discussed 
above relative to otiier embodiments of tills invention, 
[0029] Touch or finger sensitive area 51 preferably 
does not stick up from the surrounding housing 45 of 
stylus 44, and requires no moving parts on the surface 
of the stylus or protruding from the stylus. In certain 
embodiments, area 51 follows the contour of tiie sur- 
rounding surface of housing 45. or alternatively maybe 
flat in design. The circuit of Fig. 13 or any other appro- 
priate stylus inclusive circuit causes the signal sent from 
ttie stylus to the tablet to indicate tiie position of ttie 
user's finger In the touch sensitive area and/or Its 
applied pressure, so that ttie control or graphical param- 
eter of the image being drawn/written may be adjusted 
In accordance with the finger's position in area 31. 
and/or in accordance with the pressure being applied by 
the finger In area 31. 

[0030] Figure 11(b) illustrates a touchpad 51 which 
may be used In ttie Fig. 8-10 embodiment of this inven- 
tion, where the touchpad surface is made of a soft resis- 
tive material 161 such as Goop, and is provided with a 
Mylar support 162. Material 161 changes Its electrical 
resistance as a function of ttie amount of force or pres- 
sure applied thereto Fig. 11(b) Illustrates a standard 
measurement of applied force In tills regard. A known 
voltage is applied at 163 aaoss resistor 164 and ttie 
pressure sensor to ground 165. The resistance of mate- 
rial 161 changes as a function of ttie force applied to it. 
and the voltage measured at 166 can then be used to 
determine ttie amount of force that was applied. In such 
a manner tine position of a finger of the user, in the x-y 
two dimensional plane of ttie surface of the touchpad, 
can be determined as a function of variance in resist- 
ance in tiie surface material of ttie touchpad. 
[0031] Figure 1 1(c) illustrates a touchpad 51 accord- 
ing to another embodiment of this Invention which may 
be used In conjunction with the Fig. 8-10 embodiment 
discussed herein. In Fig. 11(c). touchpad 51 detects 
both X and y location and applied pressure from a finger 
of a user. The sensor of Fig. 1 1 (c) can be used to meas- 
ure botti ttie location of the applied force from the finger 
and its amount. In operation, touchpad 51 may Intermit- 
tentiy switch between a location sensing mode and a 
force amount sensing mode to detect botti. 
[0032] Still referring to Fig. 1 1(c), in a finger location 
sensing mode a known voltage Is applied at 171 across 
ttie length of Goop layer 172 to ground 174. Applying 
finger force onto flexible touch sensitive surface 175 
creates a contact point between the conductive strip 
1 76 in ttie top and ttie pressure-sensitive layer 1 72. This 
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allows the touchpad system to measure a voltage at 
177, which wilt change as a function of the location of 
the force along the length of the sensor (i.e. as a func- 
tion of the relative resistance values of the Goop 
between electrode 171 and the force point and the 5 
force point and electrode 174). In this embodiment, the 
sensor works similar to a standard variatale resistor. The 
total force applied to the sensor has a minor impact on 
the measurement value (and could potentially be com- 
pensated for). 10 
[0033] Still refemng to Fig. 1 1(c). in a force sensing 
mode, a Ignown voltage is applied from 1 78 across resis- 
tor 179 and the sensor unit to ground points 171 and 
174. The total resistance between the force contact 
point and ground varies as a function of the total applied is 
pressure by the finger and the location of the applied 
pressure. The voltage measured at 177 can be used to 
determine the amount of force applied to one point of 
the sensor, and the data from the location sensing mode 
can be used to apply a correction fector for the force 20 
location. 

[0034] Figure 12 illustrates a digitizer tablet system 
which any stylus of any embodiment of this invention 
may be used in conjunction with, although the styli of 
this invention may also be used in conjunction with any 25 
other conventional digitizer or other coordinate input 
systems. In accordance with the Rg. 12 embodiment of 
this invention, the stylus would include a tuning circuit 
61 therein having, for example, a capacitor 63 opera- 
tivety associated with an inductive coil 65. The stylus' 30 
tuning circuit 61 communicates with the tablet's overlap- 
ping conductive loop coils 67 as. for example, described 
in U.S. Patent No. 5,028,745. in order to enable the loop 
coils of the tablet to detect the presence and location of 
the stylus. Loop coils of the tablet generate electromag- 35 
netic waves which are received by the stylus' tuning cir- 
cuit 61 which then t^nsmits another electromagnetic 
wave back to tiie tablet which is detected by loop coils of 
the tablet. The electromagnetic wave which is transmit- 
ted from the tuning circuit to loop coils of the tablet 40 
includes information therein which indicates the status 
or degree of rotation of wheel 7 (or area 51 ) as detected 
by potentiometer 17. This allows the stylus to indicate to 
the tablet the status of wheel 7 which in turn is used to 
vary tiie graphical parameter to be varied. In certain 45 
embodiments, the tuning circuit in the stylus receives 
waves from one set of loop coils in tiie tablet and sends 
waves back to the same set of loop coils so that tiie 
same tablet coils botii transmit and detect waves. How- 
ever, in ottiar embodiments, the tuning circuit may send so 
back waves to a different set of loop coils in tiie tablet 
than the coil(s) which sent energizing waves to the tun- 
ing circuit. 

[0035] The tablet system may include receiving circuit 
71, transmitting circuit 73. and processing device 75. ss 
Loop coils 67 of the tablet detect the waves sent from 
the stylus and detect tiie position of tiie stylus, with this 
information ttien being forwarded to processing device 



75 which instructs the corresponding display system 74 
as to the position of the stylus. 
[0036] Rgure 13 illustrates a circuit which may be uti- 
lized within any of tfie styli of the aforesaid embodi- 
ments of this invention. The stylus circuitry includes 
tuning circuit 61 including inductive coil 65 and capaci- 
tor 63. Variable capadtor 91 represents tip pressure 
sensitive switch 13 in that the capadtance will vary as a 
function of tiie pressure which is applied to tiie tablet 
surfece by the stylus via tip 1 1 . The tuning drcuit has a 
resonant frequency capable of approximate tuning with 
the frequency generated from tiie loop coils of tiie tablet 
when elecb'ic power is applied to tiie sensing cdls. 
[0037] Also in the circuitry is switch 93 representative 
of on/off side switch 9. Fa example, the tuning drcuit 
may emit frequency A when switch 93 is open and dif- 
ferent frequency B when switch 93 is closed, or tiie 
phase of the signal output by tiie tuning circuit may 
change as a function of whether switch 93 is open or 
dosed. 

[0038] Potentiometer 17 includes a variable resist- 
ance 99 in certain embodiments which varies as a func- 
tion of tiie rotational position of finger wheel 7. Thus, 
resistance 99 will have a first value when wheel 7 is in 
its neutral predetermined position, a second and differ- 
ent resistance when wheel 7 is rotated to a given pdnt 
in tiie clockwise direction, and so on. Thus, each poten- 
tial position of wheel 7 will dictate a given value of resist- 
ance 99 of the potentiometer. It is also recognized tiiat 
a variat)le capacitance or a variable inductance could be 
used instead of variable resistance 99 for the potentiom- 
eter in certain alternative embodiments of this invention. 
[0039] Figure 1 4 is a partial enlarged view of tiie Rg- 
ure 1 stylus, showing in more detail finger wheel 7, gear 
wheel 15. and potentiometer 1 7. Figures 15-17 are front 
aoss sectional views of the Rg. 14 stylus taken along 
tiie illusta^ated sectional lines. Additionally, Rgures 18- 
20 show finger wheel 7 of tiie embodiment of Figure 14. 
[0040] Referring to Figures 14-20, in certain embodi- 
ments of tiiis invention finger wheel or dial 7 defines a 
peripheral surface which is at least partially toothed 
101 . For example, as shown in Figs. 14 and 18-20. more 
tiian half of tiie outer diametric periphery of wheel 7 is 
approximately smooth and does not have teetii defined 
therein. However, a plurality of teeth 101 (e.g. seven) 
are provided along a lower portion of the periphery of 
wheel 7. Potentiometer wheel 16 is driven by gear 
wheel 15. As shown best in Figure 19. the outer periph- 
eral portion of tiie wheel 7 induding teetti 101 defined 
tiierein represents an arc of from about 80-140 degrees 
about axis 31, more preferably from about 90-130 
degrees, and most preferably about 108 degrees, where 
tiie center of wheel also defines ttie center of tiie arc. 
The remainder of tiie outer periphery of wheel 7 is suk)- 
stantially free of teeth. The toothless portion of tiie outer 
periphery of wheel 7 is for the user to contact with 
his/her finger(s) in order to rotate the wheel/dial 7 in 
order to alter a parameter of the image being 
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drawn/written wrth the stylus, and the toothed portion of 
wheel 7 Is typically not exposed for user nianipulation 
and is for interacting with con-esponding teeth 103 
defined in a peripheral portion of intermediate gear 
wheel 1 5 (or gears of a potentiometer), as shown in Fig- 5 
ures14and15. 

[0041] Teeth 103 of gear wheel 15 mesh with and 
interact with teeth 101 of finger wheel 7, while teeth 105 
of gear wheel 15 mesh with and Interact with teeth 107 
of potentiometer dial portion 1 7. Arcuately relative to the ic 
center thereof, from about 40-180 degrees of the 
periphery of a rotatable wheel or disc of potentiometer 
17 includes teeth 107 in certain embodiments. 
[0042] Intermediate gear wheel 1 5 includes a diamet- 
ric peripheral first portion which includes teeth 103 and is 
a diametric peripheral second portion which includes 
teeth 105 defined therein. The peripheries of these first 
and second coaxial portions are substantially annular In 
shape about axis 33, and are preferably covered by 
teeth 1 03 and 1 05. respectively, around all 360 degrees 20 
thereof. Alternatively, portions of these peripheries of 
gear wheel 15 need not be covered by teeth. The outer 
or larger peripheral toothed portion which includes teeth 
1 05 has a substantially larger diameter than the inner or 
smaller peripheral portion which includes teeth 103, so 2S 
that the rotatable wheel or toothed portfon of the poten- 
tiometer (which is caused to rotate by teeth 105) is 
rotated at a different speed than wheel 7. Teeth 101 of 
finger wheel 7 mesh with teeth 103 of gear wheel 15 
thereby causing the gear wheel to rotate along with the 30 
finger wheel. When gear wheel 15 is caused to rotate in 
such a manner, this causes its outer periphery Including 
teeth 105 to also rotate. Teeth 105 mesh with teeth 1 07 
of the potentiometer wheel or dial and cause it to rotate 
about its center axis. The degree to which the potenti- 35 
ometer dial or wheel 109 rotates about its axis deter- 
mines the output of the potentiometer and is a function 
of the degree of rotation of finger wheel 7. 
[0043] As shown In Rgure 15. gear wheel 15 may be 
formed of a single integrally formed piece of plastic or 40 
metal, with teeth 103 and 105 defined in the two coaxial, 
yet offset, peripheral portions thereof. As shown in Fig- 
ure 15. outer peripheral teeth 105 and inner peripheral 
teeth 103 each form a substantial circle about the same 
axis 1 1 1 . However, teeth 1 03 are laterally offset slightly 45 
from teeth 1 05 so that the teeth 1 01 of wheel 7 can con- 
tact teeth 103 without meshing or contacting teeth 105, 
while teeth 105 are simultaneously meshing with and 
causing gear teeth 107 of the potentiometer to rotate 
thereby enabling the potentiometer to detect the degree so 
to which wheel or dial 7 has been rotated from a prede- 
termined position. 

[0044] It should be noted that pulleys, cable, belts, or 
any other linkage could be used instead of the interme- 
diate gear wheel to transfer rotary movement from the ss 
finger to a detecting device such as a potentiometer. 
[0045] As shown in Figures 18-20. finger wheel 7 is 
rotatable about axis 31. Optionally, notch 113 may be 



defined in the outer periphery of the wheel to enable a 
user to feel where a given portion of the wheel is posi- 
tioned radially relative to the stylus housing. For exam- 
ple, when the wheel 7 is in its zero or any other 
predetermined position, notch 113 may be located in 
tfie middle of the slit in the housing of the stylus, and 
directly above axis 31 as shown in Figs. 15 and 19. 
When the user desires to change the posftfon of the 
wheel or dial 7 thereby adjusting a parameter of the 
image being drawn, then the user may rotate the wheel 
about axis 31 in a rotational direction away from the pre- 
determined position to, for example, the position illus- 
trated in Fig. 14 where notch 113 has been rotated 
degrees counterclockwise to a new position. The 
degree of angular rotation which wheel/dial 7 is rotated 
from its predetermined position dictates the amount 
which tiie parameter is altered. The angular degree of 
rotation is detected by potentiometer 17 as discussed 
above. 

[0046] Still referring to Figs. 18-20. dialAivheel 7 may, 
in certain embodiments, include an integrally formed 
portion 115 of molded plastic or metal. Integral portion 
115 defines central cavity 117 enconpassing axis 31 
which enables wheel 7 to fit over tube 1 19 as shown In 
Fig. 15 (i.e. tube 1 19 or any otfier elongated member fits 
into annular or othenwise shaped cavity 1 1 7 so that tiie 
wheel can rotate relative thereto about axis 31. as the 
tube and wheel are substantially coaxial). Integral por- 
tion 1 15 further includes substantially T-shaped annular 
projection 121 in certain embodiments for allowing rub- 
ber or elastomer peripheral grip material 123 to be 
attached to an outer portion of wheel 7. In certain 
embodiments elastomeric gripping material 123 is 
attached to wheel 7 at peripheral portions ttiereof which 
do not include teetti 101 (e.g. T-shaped connection 
member 1 21 need not be located In toothed areas of the 
wheel). Portion 121 and elastomeric material portion 
123 are each at least partially annular in shape about 
axis 31 , in that each at least partially arcs about central 
wheel axis 31 to some angular degree. Integral portion 
1 15 of wheel 7 further includes tooth base portion 127 
in which teeth 101 are defined. Tooth base 127 is at 
least partially annular in shape about axis 31 as shown 
in Fig. 19, and in certain embodiments, may extend out- 
wardly from a cenfal area of portion 1 15, and include 
teeth 101 defined In an outer peripheral portion thereof 
as shown In Figs. 18-20. Tooth base portion 127 defines 
an annular arc about axis 31 to the same degree as do 
teetti 101, or a slightiy larger arc in certain embodi- 
ments (e.g. from about 80-140 degrees, more prefera- 
bly from about 90-130 degrees about axis 31). 
Additionally, although annular T-shaped member 121 
(and grip portion 123) and tooth base portion 127 may 
co-occupy arcuate space about axis 31 In certain 
embodiments, this is not the case in the embodiment 
illustrated in Figs. 18-20, where T-shaped portion 121 
occupies a given portion of the 360 degree arc about 
axis 31 and portion 127 occupies substantially the rest 
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of the arc about axis 31 where T-shaped portion 121 is 
not positioned. 

[0047] Still further with reference to Rgs. 18-20. tooth 
support portion 1 27 of wheel/dial 7 has a first axiat thick- 
ness relative to axis 31 , while the. central portion 1 15 of s 
wheel/dial 7 has a second greater axial thickness rela- 
tive to ax» 31 . with the greater axial thickness of portion 
115 enabling the grip member 123 to be wore ade- 
quately attached to the dial, and the thinner nature of 
portion 1 27 and thus teeth 1 01 defined therein enabling w 
teeth 101 and portion 127 to fit Into teeth 103 of gear 
wheel without interfering with teeth 105. 
[0048] Another unique aspect of this invention is 
shown best in Figs. 14, and 16-17, and relates to the 
supporting structure for switch 9. In this embodiment is 
substantially flat drcuit board 21 defines a plane the top 
of which is viewed in Rg. 14. This plane of board 21 
extends downward in Rg. 14 from the top of the stylus 
toward its bottom, and has chip 19 mounted thereon. 
[0049] Switch 9 includes finger button 131 and pres- 20 
sure sensitive switching detection mechanism 133. 
Detection mechanism 133 is mounted upon approxi- 
mately flat platform or surface 135. Platform 135 may be 
part of switch 9 (switch 9 may be an on/off switch, or any 
other type of pressure sensitive device capable of out- ^ 
putting multiple signals based upon the amount of pres- 
sure received), or altematlvely may be a support 
surface for supporting device(s) which are part of the 
switch. In either case, stationary platform 135 is opera- 
tively associated with switch 9 and button 131, and is 30 
located below button 131 along button axis 134. As 
shown best in Rg. 17, surface 135 is mounted between 
a first support structure extending from one side of the 
housing interior including parallel sipport extensions 
1 37 and 1 39, and a second support structure extending 3S 
from the other or opposite side of the housing interior 
including parallel support extensions 141 and 143. Sup- 
port extensions 137. 139. 141, and 143 each define a 
plane substantially perpendicular to that of circuit board 
21. Supports 137. 139. 141. and 143 may be of plastic 40 
and integrally formed with hollow stylus housing 5, 
although they alternatively may be of metal, or also may 
not be integrally formed with the housing and may be 
simply attached to the interior thereof. 
[0050] As best shown in Figs. 1 5- 1 7, the plane of cir- 45 
cuit board 21 is substantially parallel (i.e. parallel plus of 
minus about ten degrees) to the illustrated housing 
sidewall portions 136 in Rgs. 15-17. and also substan- 
tially perpendicular to the plane of platform 1 35. In other 
words, axis 1 34 along which button 1 31 is pressed (and so 
released) during switch operation is substantially paral- 
lel to (i.e. parallel plus or minus about ten degrees), or 
even co-planar with in certain embodiments, the plane 
of circuit board 21 . Button movement axis 1 34 (see Fig. 
16) is also substantially perpendicular to the planes ss 
defined by supports 137. 139. 141. and 143. as well as 
to surface 135. This unique positioning of circuit board 
21 relative to the switching mechanism and switch sup- 



port structures enables the finger wheel structures to be 
fit into a smaller housing. While in the illustrated embod- 
iments of this invention, button 131 is part of an on/off 
switch 9. tills need not be the case in all embodiments 
as it Is recognized that switch 9 may instead be a varia- 
ble pressure sensitive switch can detect a plurality (e.g. 
five. ten. a hundred, or even a thousand) different pres- 
sure levels applied to the button by the user. 
[0051] Once given tite above disclosure, may other 
features, modifications, and inrprovOTents will become 
apparent to tfie skilled artisan. Such other features, 
nxxlificatlons, and improvements are therefore consid- 
ered to be a part of this invention, the scope of which is 
to be determined by the following claims. 

Claims 

1. A stylus for use in a digitizer coordinate input sys- 
tem, the stylus comprising: 

a housing; 

electronic circuitry disposed within said hous- 
ing; 

a rotatable finger wheel or dial tiiat is rotatable 
about a central axis by a user, wherein a 
degree to which said finger wheel is rotated 
determines the extent to which a control or 
graphical parameter utilized by the digitizer 
coordinate input system is varied; 
said finger wheel including a plurality of teetii 
defined in a peripheral portion thereof; 
a gear wheel including a first set of teeth for 
meshing witii said teetii of said finger wheel 
and a second set of teeth for meshing with cor- 
responding teeth on a potentiometer so that tfie 
potentiometer detects said degree to which 
said finger wheel is rotated and causes said 
parameter to be varied as a function tiiereof; 
and 

wherein said first set of teeth on said gear 
wheel defines a peripheral portion having a dif- 
ferent diameter than a peripheral portion of 
said second set of teeth on said gear wheel. 

2. The stylus of claim 1 , wherein said finger wheel 
includes an integrally formed portion including an at 
least partially annular T-shaped portion for enabling 
a grip portion to be mounted on said finger wheel 

3. TTie stylus of claim 2, wherein said grip portion 
includes an elastomeric material attached to less 
than the entire periphery of said finger wheel, and 
wherein said T-shaped portion extends around less 
ttian 360 degrees about said central axis of said 
wheel and said T-shaped portion extends annularly 
around at least 180 degrees about said central axis. 

4. The stylus of daim 1 , wherein said wheel axis is ori- 
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ented substantially perpendicular to a longitudinal 
axis of said stylus, and wherein said teeth of said 
finger wheel extend over an arc ranging from about 
80-140 degrees about said central axis of said fin- 
ger wheel. 

5. The stylus of claim 1 , further including a tuning cir- 
cuit for receiving electromagnetic waves from loop 
coils of a tablet and for transmitting electromagnetic 
waves to loop coils of the tablet 

6. The stylus of claim 5, wherein the loop coils from 
which the waves are received are different than the 
loop coils to which the waves from the tuning circuit 
are transmitted. 

7. The stylus of daim 1. wherein the finger wheel is 
not spring-biased to any position, and the stylus 
outputs a signal to a corresponding tablet system 
which indicates the rotational position of the finger 
wheel relative to a predetermined rotational posi- 
tion. 

8. The stylus of claim 1 , wherein the housing includes 
an aperture defined therein for allowing said finger 
wheel to protrude outwardly through said aperture. 

9. The stylus of claim 1. wherein the parameter 
includes one of: line tiiickness. scrolling, navigating, 
color, shading, gray scale, and texture. 

10. A graphics coordinate input system Including a dig- 
itizer tablet and the stylus of claim 1 . 

11. A digitizer stylus for use in a digitizer tablet system 
for inputting coordinate information, the stylus com- 
prising: 

a housing having a given cross section at a 
particular point of the housing: and 
a touch sensitive area including a touch sensi- 
tive surface which detects the location of a fin- 
ger in ttie touch sensitive area, and wherein the 
touch sensitive has no moving parts exposed 
for manipulation by a user, and wherein the 
touch sensitive area enables tiie user to adjust 
a graphical or control parameter of an image 
being drawn by varying ttie user's finger posi- 
tion in the touch sensitive area. 

12. The stylus of daim 1 1 . wherein ttie touch sensitive 
area detects tfie position of a user's finger tfierein 
by utilizing one of resistive membrane finger detec- 
tion, capacrtive finger detection, and piezoelectric 
finger detection. 

13. The stylus of daim 1 1 , wherein the touch sensitive 
area further detects tiie amount of pressure applied 



by ttie user's finger and outputs a signal indicative 
of the pressure detected. 

14. The stylus of claim 1 1 , wherein a ridge at least par- 
5 tially sunrounds ttie touch sensitive area, and 

indudes one of a substantially continuous projec- 
tion, knobs, and dimples, in order to provide tactile 
feedback for finger position on tiie touch sensitive 
surface. 

10 

15. The stylus of claim 1 1 , wherein tiie touch sensitive 
area includes a surface having an integrated sur- 
fsice texture fa providing tactile feedback for finger 
position of ttie user on ttie touch sensitive area. 

15 

16. A digitizer stylus lor use in a digitizer coordinate 
input system, ttie stylus comprising: 

a housing; 

20 a printed drcuit board Induding at least one 

substantially flat surface disposed inside of 
said housing, said printed circuit board having 
at least one chip mounted thereon and said 
one flat surface of said printed drcurt board 
25 defining a plane; 

a button disposed on a side of the stylus, said 
button being pressable inward along a button 
axis toward a longitudinal axis of the stylus in 
order to cause the stylus to output data indica- 
30 tive of a change in status of said button, and 

wherein said button axis and said longitudinal 
axis of the stylus are substantially perpendicu- 
lar to one anotiier; and 

wherein said button axis is substantially paral- 
35 lei to said plane of said printed drcuit board. 

17. The digitizer stylus of claim 16. wherein said button 
axis extends within said plane of said printed circuit 
board. 

40 

18. The digitizer stylus of claim 16. further comprising 
first and second parallel support members extend- 
ing inward from an inner wall of said housing, and 
ttiird and fourth parallel support members extend- 

45 ing inward from an opposite inner wall of said hous- 
ing, and wherein said first and third support 
members are substantially coplanar with one 
another and are spaced from one another, and 
wherein each of said first, second, third, and fourtti 

50 support members defines a respective plane that is 
substantially perpendicular to said plane of said 
printed circuit board; and 

wherein a stationary plattbrm operatively 
assodated with said button is supported by said 

55 first, second, third, and fourth support members, 
and wherein said stationary platform is located 
below said button along said button axis and is 
positioned between said first and second support 
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members and also is positioned between said third 
and fourth support members. 

19. The digitizer stylus of claim 18, wherein said button 
forms part of an on/off switch and wherein said plat- s 
form supports a sensing device assodated with 
said on/off switch. 

20. The digitizer stylus of claim 18, wherein said plat- 
form forms part of a switch in conjunction with said io 
button, and wherein said stylus further comprises a 
finger wheel or dial for manipulation by a user 
wherein said stylus outputs a signal indicative of a 
rotational position of said finger wheel relative to a 
predetermined position of said wheel. is 
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(54) Coordinate input stylus 

(57) A stylus for use in a coordinate input system (e. 
g. digitizer tablet system) includes a finger wheel. The 
degree of rotation of the finger wheel by the user deter- 
mines the extent to which a chosen graphical parameter 
(e.g. line thickness, color, shading, gray scale, etc.) is 
varied. Thus, a user can easily vary the graphical pa- 
rameter while drawing by merely rotating the finger 



wheel about its fixed rotational axis. Preferably, rotation 
of the wheel causes an intermediate gear wheel with 
teeth thereon to rotate which In tum causes a potenti- 
ometer to detect the degree of rotation of the finger 
wheel. In alternative embodiments of this invention, a 
touchpad for inputting finger position and/or finger pres- 
sure infomnation may be provided on the side of the sty- 
lus instead of the finger wheel. 
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